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(54) VEHICLE CONTROLLER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To enhance quality of ride and make 
effective use of frictional force. 

SOLUTION: This vehicle controller is provided with an acceleration 
slipping detecting means 11, which determines slipping of wheels from a 
rate of change over time in wheel speed and outputs an acceleration 
slipping detection flag, a slipping speed calculating means 13 which 
calculates the slipping speed of the wheels from wheel speed and body 
speed and outputs the result of calculation, a slipping speed controlling 
means 14 which calculates such a torque command correction value as 
to control slipping speed to a desired value, a torque reduction amount 
calculating means 12, which based on an acceleration slipping detection 
flag, a torque command correction value, and a torque command value 
from an operator cab, according to the torque command correction 
value, makes correction to torque reduction by the acceleration slipping 
detection flag and the amount of torque reduction restoration after the 
acceleration slipping detection flag is reset, and outputs the obtained 
amount of torque reduction, and a torque command correcting means 15 
which calculates the torque command value from torque command value, 
amount of torque reduction, and torque command correction value. 
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CLAIMS 



[Claim(s)] 

[Claim 1] With the driving gear with which the running torque of a wheel serves as driving force of a car through 
the frictional force of the wheel and a road surface concerned In the car control unit which performs slip 
inhibitory control which changes said running torque into driving force efficiently by controlling a slip with said 
wheel and road surface An acceleration slip detection means to judge the slip of said wheel with the time 
amount rate of change of whenever [ concerned wheel speed ] by considering whenever [ wheel speed ] as an 
input, and to output an acceleration slip detection flag, A slip rate operation means to calculate and output the 
slip rate of said wheel by considering whenever [ said wheel speed ], and whenever [ car-body-speed ] as an 
input, A slip speed-control means to calculate torque command correction value which controls the slip rate 
concerned to a desired value by considering the slip rate outputted from said slip rate operation means as an 
input, The acceleration slip detection flag outputted from said acceleration slip detection means, and the torque 
command correction value outputted from said slip speed-control means, A torque diaphragm according to said 
acceleration slip detection flag according to the magnitude of the torque command correction value outputted 
from said slip speed-control means by considering the torque command value from a drivers stand as an input, 
An amount operation means of torque diaphragms to add amendment to the amount of torque diaphragm returns 
after said acceleration slip detection flag discharge, and to output the amount of torque diaphragms, The torque 
command value from said drivers stand, and the amount of torque diaphragms outputted from said amount 
operation means of torque diaphragms, The car control unit characterized by having a torque command 
amendment means to calculate a new torque command value, and changing by considering as an input torque 
command correction value outputted from said slip speed-control means. 

[Claim 2] In said car control unit according to claim 1 said amount operation means of torque diaphragms With 
the acceleration slip detection flag outputted from said acceleration slip detection means The amount of torque 
diaphragms of a constant rate is outputted by the acceleration slip detection flag standup concerned. The car 
control unit with which torque command correction value outputted from said slip speed-control means on the 
basis of the actuation which returns the amount of torque diaphragms to zero by said acceleration slip detection 
flag falling is characterized by having the function to hold said amount of torque diaphragms more than a 
constant rate in being large. 

[Claim 3] In said car control unit according to claim 1 said amount operation means of torque diaphragms With 
the acceleration slip detection flag outputted from said acceleration slip detection means The amount of torque 
diaphragms of a constant rate is outputted by the acceleration slip detection flag standup concerned. It is based 
on the actuation which reduces the amount of torque diaphragms to the value which multiplied the torque 
command value by the rate of a constant ratio from said drivers stand, and holds the value concerned by said 
acceleration slip detection flag falling. The car control unit characterized by having the function to return said 
amount of torque diaphragms to zero only when the torque command correction value outputted from said slip 
speed-control means turns into a small value below a constant rate. 

[Claim 4] The car control unit characterized by making it output said limiting value as torque command 
correction value when fixed limiting value is prepared in the torque command correction value which is an output 
from said slip speed-control means and said torque command correction value turns into a value more than the 
limiting value in said car control unit according to claim 1. 

[Claim 5] In said car control unit according to claim 1 said slip speed-control means The slip rate outputted from 
said slip rate operation means and the acceleration slip detection flag outputted from said acceleration slip 
detection means are considered as an input. The operation of torque command correction value which controls 
said slip rate to a desired value when the acceleration slip detection flag concerned becomes the value which 
shows slip detection is started. The car control unit characterized by making the torque command correction 
value concerned into zero when the calculated torque command correction value concerned turned into below 
constant value. 
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[Claim 6] In said car control unitAprding to claim 1 said amount operati^»eans of torque diaphragms With 
the acceleration slip detection fH^utputted from said acceleration slip d^Ptton means The amount of torque 
diaphragms of a constant rate is outputted by the acceleration slip detection flag standup concerned. It is based 
on the actuation which reduces the amount of torque diaphragms to the value which multiplied the torque 
command value by the rate of a constant ratio from said drivers stand, and carries out fixed time amount 
maintenance of the value concerned by said acceleration slip detection flag falling. The car control unit with 
which the count of said acceleration slip detection is characterized by responding for increasing and making it 
make said holding time increase at the rate of a constant ratio. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention is the driving gear with which the running torque of a wheel serves as 
driving force of a car through the frictional force of the wheel and a road surface concerned, and relates to the 
car control unit which is applied to the car control unit which performs slip inhibitory control which changes 
running torque into driving force efficiently, especially enabled it to aim at improvement in a degree of comfort, 
and a deployment of frictional force by controlling a slip with a wheel and a road surface. 
[0002] 

[Description of the Prior Art] From the former, the running torque of a wheel with the driving gear which serves 
as driving force of a car through the frictional force of a wheel and a road surface In the car control unit which 
performs slip inhibitory control for changing running torque into driving force efficiently by controlling a slip with 
a wheel and a road surface In order to detect a slip phenomenon more excessively [ the time amount rate of 
change of whenever / wheel speed ] and to control the slip dissolution by reduction of torque, and a subsequent 
fixed time amount re-slip After only the rate of a constant ratio maintains at a torque command value the 
condition of having reduced torque, from a drivers stand, control which is returned to the original torque 
command value is performed. 

[0003] On the other hand, a slip rate is continuously detected as other control systems from the difference of 
whenever [ wheel speed ], and whenever [ wheel speed / of other shafts which have not been raced ], and there 
is a control system which amends a torque command value continuously so that this slip rate may become a 
desired value. 
[0004] 

[Problem(s) to be Solved by the Invention] By the way, in the control system by the time amount rate of change 
of the above rates, in order to obtain higher driving force, it is necessary to carry out a short **** setup of the 
torque reduction holding time. 

[0005] However, problems, such as a fall of the degree of comfort of a car and a fall of the frictional force of the 
wheel and a road surface according [ this torque reduction holding time ] to mechanical oscillation, occur by 
short ** past ** and frequent occurrence of a slip. 

[0006] Drawing 9 is the schematic diagram showing basic actuation of the whole control in the control system by 
the time amount rate of change of this rate. 

[0007] On the other hand, in the method by the continuous torque control by the slip rate, detection of the axial 
rate which has not been raced is difficult, when all the shafts race, a criteria rate will be missed and all shafts 
will carry out slip emission by the same motion. 

[0008] Whether it carries out a short **** setup of the torque command value holding time after slip detection 
moderately or the bad time amount of a road surface situation continues, the purpose of this invention can 
control frequent occurrence of a re-slip, and is to offer the car control unit which can aim at improvement in a 
degree of comfort, and a deployment of frictional force. 
[0009] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, in invention of claim 1 With the 
driving gear with which the running torque of a wheel serves as driving force of a car through the frictional force 
of the wheel and a road surface concerned In the car control unit which performs slip inhibitory control which 
changes running torque into driving force efficiently by controlling a slip with a wheel and a road surface An 
acceleration slip detection means to judge the slip of a wheel with the time amount rate of change of whenever 
[ concerned wheel speed ] by considering whenever [ wheel speed ] as an input, and to output an acceleration 
slip detection flag, A slip rate operation means to calculate and output the slip rate of a wheel by considering 
whenever [ wheel speed ], and whenever [ car-body-speed ] as an input, A slip speed-control means to 
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calculate torque command corre^^i value which controls the slip rate cc^^ned to a desired value by 
considering the slip rate outputtlWrom a slip rate operation means as an^JR, The acceleration slip detection 
flag outputted from an acceleration slip detection means, and the torque command correction value outputted 
fro m a slip speed-control means, A torque diaphragm according to an acceleration slip detection flag according 
to the magnitude of the torque command correction value outputted from a slip speed-control means by 
considering the torque command value from a drivers stand as an input, An amount operation means of torque 
diaphragms to add amendment to the amount of torque diaphragm returns after acceleration slip detection flag 
discharge, and to output the amount of torque diaphragms, It has a torque command amendment means to 
calculate a new torque command value, by considering as an input the torque command value from a driver's 
stand, the amount of torque diaphragms outputted from the amount operation means of torque diaphragms, and 
torque command correction value outputted from a slip speed-control means. 

[0010] Therefore, it sets to the car control unit of invention of claim 1. Based on the torque command value 
from a driver s stand, the amount of torque diaphragms from the amount operation means of torque diaphragms, 
and the torque command correction value from a slip speed-control means, by calculating a new torque 
command value Since it becomes possible to control frequent occurrence of a re-slip even if it carries out a 
short **** setup of the torque command value holding time after slip detection moderately, improvement in a 
degree of comfort and a deployment of fractional force can be aimed at. 

[001 1] In the car control unit of invention of above-mentioned claim 1 in invention of claim 2 moreover, the 
amount operation means of torque diaphragms With the acceleration slip detection flag outputted from an 
acceleration slip detection means The amount of torque diaphragms of a constant rate is outputted by the 
acceleration slip detection flag standup concerned. It has the function in which the torque command correction 
value outputted from a slip speed-control means on the basis of the actuation which returns the amount of 
torque diaphragms to zero by acceleration slip detection flag falling holds the amount of torque diaphragms more 
than a constant rate in being large. 

[0012] Therefore, in the car control unit of invention of claim 2, in being large, when it outputs the amount of 
torque diaphragms of a constant rate by the standup of the acceleration slip detection flag from an acceleration 
slip detection means, and the amount of torque diaphragms is returned to zero, and the torque command 
correction value from a slip speed-control means holds the amount of torque diaphragms more than a constant 
rate by falling of the acceleration slip detection flag concerned, the same operation as invention of above- 
mentioned claim 1 can be done so. 

[0013] In the car control unit of invention of above-mentioned claim 1 in invention of claim 3 furthermore, the 
amount operation means of torque diaphragms With the acceleration slip detection flag outputted from an 
acceleration slip detection means The amount of torque diaphragms of a constant rate is outputted by the 
acceleration slip detection flag standup concerned. It is based on the actuation which reduces the amount of 
torque diaphragms to the value which multiplied the torque command value by the rate of a constant ratio from 
the driver s stand, and holds the value concerned by acceleration slip detection flag falling. Only when the torque 
command correction value outputted from a slip speed-control means turns into a small value below a constant 
rate, it has the function to return the amount of torque diaphragms to zero. 

[0014] Therefore, it sets to the car control unit of invention of claim 3. The amount of torque diaphragms of a 
constant rate is outputted by the standup of the acceleration slip detection flag from an acceleration slip 
detection means. By falling of the acceleration slip detection flag concerned, reduce the amount of torque 
diaphragms to the value which multiplied the torque command value by the rate of a constant ratio from the 
drivers stand, and the value concerned is held. Only when the torque command correction value from a slip 
speed-control means turns into a small value below a constant rate, by returning the amount of torque 
diaphragms to zero, the same operation as invention of above-mentioned claim 1 can be done so. 
[0015] When fixed limiting value is prepared in the torque command correction value which is an output from a 
slip speed-control means and torque command correction value turns into a value more than the limiting value, 
he is trying to output limiting value as torque command correction value in the car control unit of invention of 
above-mentioned claim 1 by invention of claim 4 on the other hand. 

[0016] Therefore, it sets to the car control unit of invention of claim 4. When fixed limiting value is prepared in 
torque command correction value from a slip speed-control means and the torque command correction value 
concerned turns into a value more than the limiting value In addition, it sets to a system which presumes 
whenever [ car-body-speed ] from the rate minimum value of two or more drive wheels, by outputting limiting 
value as torque command correction value, the same operation as invention of above-mentioned claim 1 can be 
done so In the severe road surface situation that all wheels cause a slip, it can prevent lapsing into torque 
command value amendment only with a slip speed-control means, and carrying out slip rate emission. 
[001 7] In the car control unit of invention of above-mentioned claim 1 in invention of claim 5 moreover, a slip 
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speed-control means The slip rate outputted from a slip rate operation m^ns and the acceleration slip 
detection flag outputted from a^^celeration slip detection means are c^Hered as an input If the operation of 
torque command correction valHwhich controls a slip rate to a desired v^ie is started and the calculated 
torque command correction value concerned turns into below constant value when the acceleration slip 
detection flag concerned becomes the value which shows slip detection, it will be made to make the torque 
command correction value concerned into zero. 

[0018] Therefore, it sets to the car control unit of invention of claim 5. It is based on the slip rate from a slip 
rate operation means, and an acceleration slip detection flag from an acceleration slip detection means. The 
operation of torque command correction value which controls a slip rate to a desired value when the 
acceleration slip detection flag concerned becomes the value which shows slip detection is started. By making 
the torque command correction value concerned into zero, if the calculated torque command correction value 
concerned turns into below constant value In addition to the ability to do so the same operation as invention of 
above-mentioned claim 1, the unnecessary torque amendment by slip speed control resulting from the noise of a 
rate sensor etc. can be prevented. 

[0019] In the car control unit of invention of above-mentioned claim 1 in invention of claim 6 furthermore, the 
amount operation means of torque diaphragms With the acceleration slip detection flag outputted from an 
acceleration slip detection means The amount of torque diaphragms of a constant rate is outputted by the 
acceleration slip detection flag standup concerned. The count of acceleration slip detection responds for 
increasing, and he is trying to make the holding time increase at the rate of a constant ratio on the basis of the 
actuation which reduces the amount of torque diaphragms to the value which multiplied the torque command 
value by the rate of a constant ratio from the driver s stand, and carries out fixed time amount maintenance of 
the value concerned by acceleration slip detection flag falling. 

[0020] Therefore, it sets to the car control unit of invention of claim 6. The amount of torque diaphragms of a 
constant rate is outputted by the standup of the acceleration slip detection flag from an acceleration slip 
detection means. By falling of the acceleration slip detection flag concerned, reduce the amount of torque 
diaphragms to the value which multiplied the torque command value by the rate of a constant ratio from the 
drivers stand, and fixed time amount maintenance of the value concerned is carried out. Since it becomes 
possible to control frequent occurrence of a re-slip even if the bad time amount of a road surface situation 
continues, when the count of acceleration slip detection responds for increasing and makes the holding time 
increase at the rate of a constant ratio, improvement in a degree of comfort and a deployment of frictional force 
can be aimed at. 
[0021] 

[Embodiment of the Invention] This invention is the driving gear with which the running torque of a wheel serves 
as driving force of a car through the frictional force of the wheel and a road surface concerned. In the car 
control unit which performs slip inhibitory control which changes running torque into driving force efficiently by 
controlling a slip with a wheel and a road surface Combine the control system by the time amount rate of change 
of the rate mentioned above, and the continuous torque control method by the slip rate, and by control by the 
former By observing the amount of torque diaphragms according to the slip rate by the control without ** 
according the trouble of missing the criteria rate in control by the latter by decreasing to the torque command 
value corresponding to an outline road surface situation, to the latter It makes it possible to be able to grasp a 
road surface situation and to attain rationalization of the torque reduction holding time of control by the former. 
[0022] Hereafter, the gestalt of operation of this invention based on the above views is explained to a detail with 
reference to a drawing. 

[0023] (The gestalt of the 1st operation: Correspond to claim 1 and claim 2) Drawing 1 is the functional block 
diagram showing the example of a configuration of the car control device by the gestalt of this operation. 
[0024] That is, the car control unit of the gestalt of this operation consists of the acceleration slip detection 
section 1 1, the amount operation part 12 of torque diaphragms, slip rate operation part 13, the slip speed- 
control section 14, and the torque command amendment section 15, as shown in drawing 1 . 
[0025] The acceleration slip detection section 1 1 judges the slip of a wheel with the time amount rate of change 
of whenever [ this wheel speed ] by considering whenever [ wheel speed ] as an input, and outputs an 
acceleration slip detection flag. 

[0026] The slip rate operation part 13 calculates and outputs the slip rate of a wheel by considering whenever 
[ wheel speed ], and whenever [ car-body-speed ] as an input. 

[0027] The slip speed-control section 14 calculates torque command correction value which controls this slip 
rate to a desired value by considering the slip rate outputted from the slip rate operation part 13 as an input. 
[0028] The acceleration slip detection flag with which the amount operation part 12 of torque diaphragms is 
outputted from the acceleration slip detection section 11, The torque command correction value slip speed- 
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control section 14 outputted an^^ torque command value from a driver^^tend are considered as an input. 
According to the magnitude of tlnWorque command correction value outpl^G from the slip speed-control 
section 14, amendment is added to the torque diaphragm by the acceleration slip detection flag, and the amount 
of torque diaphragm returns after acceleration slip detection flag discharge, and the amount of torque 
diaphragms is outputted. 

[0029] With the gestalt of this operation, especially here the amount operation part 12 of torque diaphragms With 
the acceleration slip detection flag outputted from the acceleration slip detection section 1 1 The amount of 
torque diaphragms of a constant rate is outputted by the standup of this acceleration slip detection flag. It shall 
have the function in which the torque command correction value outputted from the slip speed-control section 
14 on the basis of the actuation which returns the amount of torque diaphragms to zero by falling of an 
acceleration slip detection flag holds the amount of torque diaphragms more than a constant rate in being large. 
[0030] The torque command amendment section 15 calculates a new torque command value by considering as 
an input the torque command value from a driver's stand, the amount of torque diaphragms outputted from the 
amount operation part 12 of torque diaphragms, and torque command correction value outputted from the slip 
speed-control section 14. 

[0031] Next, actuation of the car control unit of the gestalt of this operation constituted as mentioned above is 
explained using drawing 2 thru/or drawing 5 . 

[0032] In the acceleration slip detection section 1 1, it asks for the time amount rate of change dFr1/dt of 
whenever [ wheel speed ] by considering Fr1 as an input whenever [ wheel speed ]. 

[0033] And if this value is below the slip detection reset value dFrdtRESET that set the slip detection flag 
FlgADH as 1 beforehand when it was beyond the slip detection set value dFrdtSET set up beforehand, it will 
output by setting the slip detection flag FlgADH to 0. 

[0034] (1) Output [ whenever / wheel speed ] in quest of the slip rate dFr by considering FrT as an input in the 
FlgADH=0 slip rate operation part 13 Fr1 and whenever [ car-body-speed ] at the time of FlgADH=1(2) 
dFr 1 /dKdFrdtRESET at the time of dFrl /dt>dFrdtSET. 

[0035] dFr=Fr1-FrT — here, whenever [ car-body-speed ], FrT can consider considering as substitution of 
whenever [ car-body-speed ] as a rate when having not raced the minimum value among whenever [ two or 
more wheel speed / which was attached to the same car ], as shown in drawing 2 . 
[0036] In the slip speed-control section 14, it outputs in quest of torque command correction value 
deltaTrqADH3 by the following operations by considering as an input the slip rate dFr outputted from the slip 
rate operation part 13. 

[0037] deltaTrqADH3=G (s), dFr (s is a differential operator and G (s) is a control transfer function) 

Here, as control transfer function G (s), proportional control and (first-order-lag) + (proportional control) etc. 

can be considered, for example. 

[0038] In addition, drawing 5 is the schematic diagram showing actuation of the slip speed-control section 14. 
[0039] In the amount operation part 12 of torque diaphragms, by considering the acceleration slip detection flag 
FlgADH, torque command correction value deltaTrqADH3, and the torque command value TrqRef from a driver's 
stand as an input, it is the following sequence and outputs in quest of the amount dTrqADH of torque 
diaphragms. 

[0040] That is, the torque command value TrqRef at the time of the standup of the acceleration slip detection 
flag FlgADH (FkgADH=0 ->1) and the amount dTrqADH of torque diaphragms are held as TrqRefO and 
dTrqADHO, respectively. 

[0041] It asks for the amount maintenance flag FlgTrqKEEP of torque diaphragms by comparing with torque 
command correction value deltaTrqADH3 size relation with value delta TrqADH3set set up beforehand 
[0042] 

(1) Make the amount dTrqADH of torque diaphragms increase with fixed rate of change at the time of 
FlgTrqKEEP=0(1) FlgADH=1 at the time of FlgTrqKEEP=1(2) deltaTrqADH3<deltaTrqADH3set at the time of 
deltaTrqADH3>deltaTrqADH3set. 

dTrqADH=integralddTrqADHU-dt (ddTrqADHU is the amount rate of change of torque diaphragms at the time of 
slip detection, and is a forward value) 

(2) Decrease the amount of torque diaphragms with fixed rate of change to the amount limiting value dTrqLIM of 
torque diaphragms calculated by the following operations at the time of FlgADH=0. 
dTrqLIM=k*(TrqRef0-dTrqADHO) 

(k is the constant beforehand set up from 0 to 1, for example, is 0.1 (10%)) 

(a) Time dTrqADH=integral [ dTrqADH>dTrql_IM ] (-ddTrqADHL), dt (ddTrqADHL is the amount rate of change of 
torque diaphragms of a slip detection return, and is a forward value) 

(b) Restrict to dTrqADH=dTrqUM at the time of dTrq AD H <dTrq LIM . When the time amount Tlim in which 
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dTrqADH=dTrqLIM is materialized becomes more than constant value Tlin^£T, the amount dTrqADH of torque 
diaphragms is decreased to zeri^fch fixed rate of change. 

[0043] (1) They are time dTrqA^Pintegral [ 0 / *FlgTrqKEEP=] (-ddTrqAffHL2) and dt (ddTrqADHL2 is the 
amount rate of change of torque diaphragms at the time of a return to zero, and is a forward value) at the time 
of dTrqADH=dTrqLIM(2) Tlim>TlimSET at the time of Tlim<TlimSET. 
* It is dTrqAD H=dTrq AD H at the time of FlgTrqKEEP=1. (maintenance) 

In addition, drawing 3 is the schematic diagram showing basic actuation of the amount operation part 12 of 
torque diaphragms. 

[0044] In the torque command amendment section 15, it outputs in quest of the new torque command value 
TrqRef by the following operations by considering the torque command value TrqRef from a drivers stand, and 
the amount dTrqADH of torque diaphragms and torque command correction value delta TrqADH3 as an input 
[0045] Drawing 4 is a schematic diagram which is TrqRef=TrqRef-dTrqADH-delta TrqADH3 and in which showing 
basic actuation of the whole control in the car control unit of the gestalt of this operation. 
[0046] As mentioned above, since he is trying to calculate a torque command value as mentioned above and 
frequent occurrence of a re-slip can be controlled even if it carries out a short **** setup of the torque 
command value holding time after slip detection moderately, with the car control unit of the gestalt of this 
operation, it becomes possible to aim at improvement in a degree of comfort, and a deployment of frictional 
force. 

[0047] (The gestalt of the 2nd operation: Correspond to claim 1 and claim 3) The car control unit of the gestalt 
of this operation shall be the same as the car control unit in the gestalt of the 1st operation which is shown in 
drawing 1 and which was mentioned above, and shall differ the function which the amount operation part 12 of 
torque diaphragms has. 

[0048] With the gestalt of this operation, namely, the amount operation part 12 of torque diaphragms With the 
acceleration slip detection flag outputted from said acceleration slip detection section 1 1 The amount of torque 
diaphragms of a constant rate is outputted by the standup of this acceleration slip detection flag. It is based on 
the actuation which reduces the amount of torque diaphragms to the value which multiplied the torque command 
value by the rate of a constant ratio from said driver's stand, and holds the value by falling of an acceleration 
slip detection flag. Only when the torque command correction value outputted from the slip speed-control 
section 14 turns into a small value below a constant rate, it shall have the function to return the amount of 
torque diaphragms to zero. 

[0049] Next, actuation of the car control unit of the gestalt of this operation constituted as mentioned above is 
explained. 

[0050] In addition, only the actuation of a part which omits the explanation since it is the same as that of the 
gestalt of the 1st operation, and is different here mentioned above about actuation of the acceleration slip 
detection section 11, the slip rate operation part 13, the slip speed-control section 14, and the torque command 
amendment section 15 is described. 

[0051] In the amount operation part 12 of torque diaphragms, by considering the acceleration slip detection flag 
FlgADH, torque command correction value deltaTrqADH3, and the torque command value TrqRef from a driver's 
stand as an input, it is the following sequence and outputs in quest of the amount dTrqADH of torque 
diaphragms. 

[0052] That is, the torque command value TrqRef at the time of the standup of the acceleration slip detection 
flag FlgADH (FkgADH=0 ->1) and the amount dTrqADH of torque diaphragms are held as TrqRefO and 
dTrqADHO, respectively. 

[0053] It asks for the amount return-to-zero flag FlgTrqZERO of torque diaphragms by comparing with torque 
command correction value deltaTrqADH3 size relation with value deltaTrqADH3set set up beforehand 
[0054] 

(1) Make the amount dTrqADH of torque diaphragms increase with fixed rate of change at the time of 
FlgTrqZER0=1(1) FlgADH=1 at the time of FlgTrqZER0=0(2) deltaTrqADH3<deltaTrqADH3set at the time of 
deltaTrqADH3>deltaTrqADH3set 

dTrqADH=integralddTrqADHU-dt (ddTrqADHU is the amount rate of change of torque diaphragms at the time of 
slip detection, and is a forward value) 

(2) Decrease the amount of torque diaphragms with fixed rate of change to the amount limiting value dTrqLIM of 
torque diaphragms calculated by the following operations at the time of FlgADH=0. 
dTrqLIM=k*(TrqRef0-dTrqADH0) 

(k is the constant beforehand set up from 0 to 1, for example, is 0.1 (10%)) 

(a) Time dTrqADH=integral [ dTrqADH>dTrql_IM ] (-ddTrqADHL), dt (ddTrqADHL is the amount rate of change of 
torque diaphragms of a slip detection return, and is a forward value) 
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(b) Restrict to dTrqADH=dTrqLI|^^the time of dTrqADH<dTrqUM. WhenJ^amount return-to-zero flag 
FlgTrqZERO of torque diaphragm^rc 1 , the amount of torque diaphragms i^Bcreased with fixed rate of change 
so that dTrqADH may serve as zero. 

[0055] (1) They are dTrqADH=f (-ddTrqADHL2) and dt (ddTrqADHL2 is the amount rate of change of torque 
diaphragms at the time of a return to zero, and is a forward value) at the time of dTrqADH=dTrqUM(2) 
FlgTrqZER 0= 1 at the time of FlgTrqZER 0= 0. 
If set to dTrqADhKO, it will restrict to dTrqADH=0. 

[0056] Since [ which was mentioned above ] he is trying to calculate a torque command value as mentioned 
above in the car control unit of the gestalt of this operation as mentioned above, and frequent occurrence of a 
re-slip can be controlled like the case of the gestalt of the 1 st operation even if it carries out a short **** 
setup of the torque command value holding time after slip detection moderately, it becomes that it is possible to 
aim at improvement in a degree of comfort and a deployment of frictional force. 

[0057] (The gestalt of the 3rd operation: Correspond to claim 1 and claim 4) The car control unit of the gestalt 
of this operation shall be the same as the car control unit in the gestalt of the 1st operation which is shown in 
drawing 1 and which was mentioned above, and shall differ the function which the slip speed-control section 14 
has. 

[0058] That is, as shown in drawing 6 , when fixed limiting value is prepared in the torque command correction 
value which is an output from the slip speed-control section 14 and this torque command correction value turns 
into a value more than that limiting value, he is trying for the slip speed-control section 14 to output limiting 
value as torque command correction value with the gestalt of this operation. 

[0059] Next, actuation of the car control unit of the gestalt of this operation constituted as mentioned above is 
explained. 

[0060] In addition, only the actuation of a part which omits the explanation since it is the same as that of the 
gestalt of the 1st operation, and is different here mentioned above about actuation of the acceleration slip 
detection section 11, the amount operation part 12 of torque diaphragms, the slip rate operation part 13, and the 
torque command amendment section 15 is described. 

[0061] In the slip speed-control section 14, it outputs in quest of torque command correction value 
deltaTrqADH3 by the following operations by considering as an input the slip rate dFr outputted from the slip 
rate operation part 13. 

[0062] deltaTrqADH3=K-dFr (K is a forward constant) 

In addition, it is the same even if expressed with general transfer function G (s) instead of K. 

[0063] When torque command correction value deltaTrqADH3 calculated by the above-mentioned operation is 

larger than torque command amendment limiting value delta TrqADH3UM set up beforehand, torque command 

correction value delta TrqADH3 is restricted. 

[0064] 

(1) As mentioned above deltaTrqADH3=deltaTrqADH3 at the time of deltaTrqADH3=deltaTrqADH3UM(2) 
deltaTrqADH3<deltaTrqADH3LIM at the time of deltaTrqADH3>deltaTrqADH3LIM In the car control unit of the 
gestalt of this operation, since he is trying to calculate a torque command value as mentioned above In a system 
which presumes whenever [ car-body-speed ] from the rate minimum value of two or more drive wheels In the 
severe road surface situation that all wheels cause a slip It becomes possible to prevent lapsing into torque 
command value amendment only in the slip speed-control section 14, and carrying out slip rate emission. And 
since [ which was mentioned above ] frequent occurrence of a re-slip can be controlled like the case of the 
gestalt of the 1st operation even if it carries out a short **** setup of the torque command value holding time 
after slip detection moderately, it becomes possible to aim at improvement in a degree of comfort, and a 
deployment of frictional force. 

[0065] (The gestalt of the 4th operation: Correspond to claim 1 and claim 5) Drawing 7 is the functional block 
diagram showing the example of a configuration of the car control device by the gestalt of this operation, it gives 
the same sign to the same element as drawing 1 , omits the explanation, and describes only a part different here. 

[0066] As shown in drawing 7 , with the gestalt of this operation namely, the slip speed-control section 14 The 
slip rate outputted from said slip rate operation part 13 and the acceleration slip detection flag outputted from 
the acceleration slip detection section 11 are considered as an input. If the operation of torque command 
correction value which controls a slip rate to a desired value is started and this calculated torque command 
correction value turns into below constant value when this acceleration slip detection flag becomes the value 
which shows slip detection, it will be made to make this torque command correction value into zero. 
[0067] Next, actuation of the car control unit of the gestalt of this operation constituted as mentioned above is 
explained. 
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[0068] Ih addition, only the actuation of a part which omits the explanatior^ince it is the same as that of the 
gestalt of the 1st operation, ang^different here mentioned above about^Bliation of the acceleration slip 
detection section 11, the amouWR>eration part 12 of torque diaphragms,^^slip rate operation part 13, and the 
torque command amendment section 15 is described. 

[0069] In the slip speed-control section 14, it outputs in quest of torque command correction value 
deltaTrqADH30 by the following operations by considering as an input the slip rate dFr outputted from the slip 
rate operation part 13, and the acceleration slip detection flag FlgADH outputted from the acceleration slip 
detection section 1 1 . 

[0070] deltaTrqADH30=K-dFr (K is a forward constant) 

In addition, it is the same even if expressed with general transfer function G (s) instead of K. 

[0071] Based on the above-mentioned result of an operation and the acceleration slip detection flag FlgADH, slip 

speed-control on-flag FlgADH3on is set up. 

(1) FlgADH3-=0, however deltaTrqADH3off are the forward value set up beforehand at the time of FlgADH3-=1 

(2) FlgADH=0 and deltaTrqADH30<deltaTrqADH3off at the time of FlgADH=1 . 

[0072] By slip speed-control on-flag FlgADH3on, it outputs in quest of torque command correction value 
deltaTrqADH3. 

[0073] (1) As mentioned above deltaTrqADH3=0 at the time of delta TrqADH3=deltaTrqADH30(2) FlgADH3-=0 at 
the time of FlgADH3-=1 In the car control unit of the gestalt of this operation, since he is trying to calculate a 
torque command value as mentioned above Become possible to prevent the unnecessary torque amendment by 
slip speed control resulting from the noise of a rate sensor etc., and like the case mentioned above where it is 
the gestalt of the 1st operation, even if it carries out a short **** setup of the torque command value holding 
time after slip detection moderately Since frequent occurrence of a re-slip can be controlled, it becomes 
possible to aim at improvement in a degree of comfort, and a deployment of frictional force. 
[0074] (The gestalt of the 5th operation: Correspond to claim 1 and claim 6) The car control unit of the gestalt 
of this operation shall be the same as the car control unit in the gestalt of the 1st operation which is shown in 
drawing 1 and which was mentioned above, and shall differ the function which the amount operation part 12 of 
torque diaphragms has. 

[0075] That is, the gestalt of this operation constitutes the amount operation part 12 of torque diaphragms from 
the amount operation part 121 of re-adhesion torque diaphragms, the torque return limit section 122, the count 
measurement section 123 of a slip, and the amount maintenance judging section 124 of torque diaphragms, as a 
functional block diagram is shown in drawing 8 . 

[0076] The amount operation part 121 of re-adhesion torque diaphragms considers as an input the acceleration 
slip detection flag outputted from the acceleration slip detection section 11, and calculates and outputs the 
amount of torque diaphragms. 

[0077] The count measurement section 123 of a slip calculates and outputs the count of a slip by considering as 
an input the acceleration slip detection flag outputted from the acceleration slip detection section 11, and the 
amount of torque diaphragms outputted from the torque return limit section 122. 

[0078] The amount maintenance judging section 124 of torque diaphragms calculates and outputs the amount 
maintenance flag of torque diaphragms from the size relation between the torque command correction value 
outputted from the slip speed-control section 14, and the value set up beforehand. 

[0079] The amount of torque diaphragms outputted from the amount operation part 121 of re-adhesion torque 
diaphragms, the count of a slip which are outputted from the count measurement section 123 of a slip, the 
amount maintenance flag of torque diaphragms which are outputted from the amount maintenance judging 
section 124 of torque diaphragms, the torque command value from a drivers stand, and the acceleration slip 
detection flag which are outputted from the acceleration slip detection section 1 1 carry out as an input, and the 
torque return limit section 122 calculates and outputs the amount of torque diaphragms. 

[0080] By the above, the amount operation part 12 of torque diaphragms with the acceleration slip detection flag 
outputted from the acceleration slip detection section 1 1 The amount of torque diaphragms of a constant rate is 
outputted by the standup of this acceleration slip detection flag. The count of acceleration slip detection 
responds for increasing, and he is trying to make this holding time increase at the rate of a constant ratio on the 
basis of the actuation which reduces the amount of torque diaphragms to the value which multiplied the torque 
command value by the rate of a constant ratio from the drivers stand, and carries out fixed time amount 
maintenance of that value by falling of an acceleration slip detection flag. 

[0081] Next, actuation of the car control unit of the gestalt of this operation constituted as mentioned above is 
explained. 

[0082] In addition, only the actuation of a part which omits the explanation since it is the same as that of the 
gestalt of the 1st operation, and is different here mentioned above about actuation of the acceleration slip 
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detection section 11, the slip ral^^eration part 13, the slip speed-controj^ption 14, and the torque command 
amendment section 15 is descriDSn 

[0083] In the amount operation part 121 of re-adhesion torque diaphragms of the amount operation part 12 of 
torque diaphragms, it outputs in quest of the amount dTrqADHO of torque diaphragms by the following 
operations. 

[0084] (1) Make the amount dTrqADHO of torque diaphragms increase with fixed rate of change at the time of 
FlgADH=1. 

dTrqADHO=integralddTrqADHU-dt (ddTrqADHU is the amount rate of change of torque diaphragms at the time 
of slip detection, and is a forward value) 

(2) Decrease the amount dTrqADHO of torque diaphragms with fixed rate of change at the time of FlgADH=0. 
dTrqADHO=integral-ddTrqADHL-dt (ddTrqADHL is the amount rate of change of torque diaphragms of ** at the 
time of a slip return, and is a forward value) 

When dTrqADHO calculated by the above-mentioned operation becomes below zero, a value is restricted to 

zero. 

[0085] 

In the count measurement section 123 of dTrqADH0=0 slip, it outputs in quest of the count CntADH of a slip by 
considering as an input the amount dTrqADH of torque diaphragms outputted from the acceleration slip 
detection flag FlgADH and the torque return limit section 122 at the time of dTrqADH 0< 0. 
[0086] 

(1) When FlgADH changes to 1 from 0, ask for the amount maintenance flag FlgTrqKEEP of torque diaphragms by 
comparing the size relation between torque command correction value deltaTrqADH3 and value 
deltaTrqADH3set set up beforehand in the amount maintenance judging section 124 of CntADH=0 torque 
diaphragms at the time of CntADH=CntADH+1 (2) dTrqADH=0 and FlgAD=0. 
[0087] 

(1) Set in the FlgTrqKEEP=0 torque return limit section 122 at the time of FlgTrqKEEP=1(2) 
deltaTrqADH3<deltaTrqADH3set at the time of deltaTrqADH3>deltaTrqADH3set. The amount dTrqADHO of 
torque diaphragms outputted from the amount operation part 121 of re-adhesion torque diaphragms, The amount 
maintenance flag FlgTrqKEEP of torque diaphragms outputted from the count CntADH of a slip and the amount 
maintenance judging section 124 of torque diaphragms which are outputted from the count measurement section 
123 of a slip In quest of the amount of torque diaphragms, it outputs by the following operations by considering 
the torque command value TrqRef from a drivers stand, and the acceleration slip detection flag FlgADH as an 
input. 

[0088] The torque command value TrqRef at the time of the standup of the acceleration slip detection flag 
FlgADH (FkgADH=0 ->1) and the amount dTrqADH of torque diaphragms are held as TrqRefO and dTrqADHO, 
respectively. 

[0089] The torque holding time TlimSET is calculated according to the count CntADH of a slip. 
[0090] TlimSET=aXTIim+b (a and b are a forward constant) 

The amount dTrqADHO of torque diaphragms is restricted with the amount limiting value dTrqLIM of torque 
diaphragms required in the following operations. 
[0091] dTrqLIM=k*(TrqRefO-dTrqADH0) 

(k is the constant beforehand set up from 0 to 1, for example, is 0.1 (10%)) 

(1) When the time amount Tlim in which dTrqADH=dTrqLIMdTrqADH=dTrqUM is materialized at the time of 
dTrqADH=dTrqADH0(2) dTrqADH0<dTrqLIM at the time of dTrqADHOdTrqLIM becomes more than TlimSET 
calculated by the above-mentioned operation, decrease the amount dTrqADH of torque diaphragms to zero with 
fixed rate of change. 

[0092] (a) They are time dTrq7XDH=integral [ 0 / *FlgTrqKEEP=] (-ddTrqADHL2) and dt (ddTrqADHL2 is the 
amount rate of change of torque diaphragms at the time of a return to zero, and is a forward value) at the time 
of dTrqADH=dTrql_IM(b) Tlim>TlimSET at the time of TlimCTIimSET. 
* It is dTrqADH=dTrqADH at the time of FlgTrqKEEP=1 . (maintenance) 

As mentioned above, since he is trying to calculate a torque command value as mentioned above and frequent 
occurrence of a re-slip can be controlled even if the bad time amount of a road surface situation continues, with 
the car control unit of the gestalt of this operation, it becomes possible to aim at improvement in a degree of 
comfort, and a deployment of frictional force. 
[0093] 

[Effect of the Invention] As explained above, whether it carries out a short **** setup of the torque command 
value value holding time after slip detection moderately according to the car control unit of this invention or the 
bad time amount of a road surface situation continues, frequent occurrence of a re-slip can be controlled and it 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgLejje 



2005/01/25 



9/9 1— v 




merit of frictional force. 
Vom the rate minimum value of two 



or more drive wheels, it becomSPbssible to prevent lapsing into torque command value amendment only in the 
slip speed-control section, and carrying out slip rate emission in the severe road surface situation that all 
wheels cause a slip. 

[0095] Furthermore, it becomes possible to prevent the unnecessary torque amendment by slip speed control 
resulting from the noise of a rate sensor etc. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsiblWKr any 

damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] The functional block diagram showing the gestalt of operation of the 1st of the car control device by 
this invention. 

[Drawing 2] The schematic diagram for explaining presumed actuation whenever [ in the car control unit of the 
gestalt of this 1st operation / car-body-speed ]. 

[Drawing 3] The schematic diagram for explaining basic actuation of the amount operation part of torque 
diaphragms in the car control unit of the gestalt of this 1st operation. 

[Drawing 4] The schematic diagram for explaining basic actuation of the whole control in the car control unit of 
the gestalt of this 1st operation. 

[Drawing 5] The schematic diagram for explaining actuation of the slip speed-control section in the car control 
unit of the gestalt of this 1st operation. 

[Drawing 6] The schematic diagram for explaining actuation of the slip speed-control section in the car control 
unit of the gestalt of operation of the 3rd of this invention. 

[Drawing 7] The functional block diagram showing the gestalt of operation of the 4th of the car control device by 
this invention. 

[Drawing 8] The functional block diagram showing the gestalt of operation of the 5th of the car control device by 
this invention. 

[Drawing 91 The schematic diagram showing basic actuation of the whole control in the control system by the 
time amount rate of change of the conventional rate. 
[Description of Notations] 

1 1 — Acceleration slip detection section 

12 — The amount operation part of torque diaphragms 

13 — Slip rate operation part 

14 — Slip speed-control section 

15 — Torque command amendment section 

121 The amount operation part of re-adhesion torque diaphragms 

122 — Torque return limit section 

123 — Count measurement section of a slip 

124 — The amount maintenance judging section of torque diaphragms. 



[Translation done.] 
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•So 

[0 0 2 3] (Si ©HS6<Z>lMi : W*3t i , 2 

z^-rmm 7uy ?mx&%. 

[0024] -r^fc-fe, #*&S«^ffi»*ffifli«gM 

S$|J»SI51 4 t, h;i/^»^«iE«l 5 t*&«)8LT 
[0 0 2 5] iPiSS^fi^aigS 1 1 «. #fl»ffi&A^ 

[0026] ^tgsacsEffwi 3«, *«ajtt*#ji 
[0027] steiiswfflgB i 4 h. ^easjgmgB 1 

s. 

[0 0 2 8] h^^»t)*SitlHKl 2H. jDiig^te^ 

m^vbfrzm^mtzAjjtLx, ^mmmpimm 

[0 0 2 9] ^f, »II*HJt«)»IBTtt. h^^tSS 

om^wui 2u, Jn3«a^fe^»gi5i l^sm^sn 

0a*-ent3R-r»ff&**tb. MM14 
b)H7®r) m&fcftlrzmmzmrz bff)£ vx 




[0 0 3 0 ] bfrZtg^ffiiEffll 5tt. lg#*^©h 
HI^RDSt, aKiSflEWflWl 4*^m*$ns s 
SdFT*. 

C0 0 3 1 ] tt±©J:3K*«Ufc*3iaS©»* 

[0 0 3 2] Sn^a^te^ttgB 1 1 fc*t»Ttt. *MX 
SF r 1 ^:Xfs b. L-T. *ttj&&0)l5MXfl:*d F r 1 
/d t £jfc#>3„ 

[0 0 3 3] ^LT, ^<7)«*S. &&#*i;aMR£Ufc2! 
(Etftfcl-fcs/ Mid F r d t SETK±f**itf. 
JD77^F 1 gADH£l K, *e.#»E«>«J£bfc$IE 
^ftlU-tr-y hffid F r d t RE S ETJ^TTS)tX«. SS 
»77^F 1 gADHSOCLTIB^n. 

[0 0 3 4] ( 1 ) d F r 1/d t >d F r d t S ET 
©B#. F 1 g ADH= 1 

(2) dFrl/dt<dFrdtRESET©R, F 

1 g ADH= 0 

&j£^F r Ti^tLT, ^fijilgd F r £:£a6T 

m^jf So 

[0035] dFr=Frl-FrT 
ddT- *#ISFrTH 0 2 H^f <£ ? H— <T> 

[0 0 3 6] QfcmmUfflffl 1 4 
>^*g|5l 3*>&HMjSft*2Sl6jS&d F r ZAJjtV 
T. *O«t5&»[»H«fc0. h^tg^ttlEffiAT r q 
ADH3^**TfH^f So 

[0 0 3 7] ATrqADH3 = G (s) -dFr 

(siiiMff, g (s) 
w. (-*in) + (itwjffl) **t#^.6n*. 

[0 0 3 8] fcfc. Ill 5 tt. ^feilSftiJWBB 1 4 ©IMS 

[0 0 3 9] 2K43^Tfi, ftijg 

S^fcta77J'F I gADHi, h;U^fg^1«IEfflA 
Tr qADH3i, jHE&*>&® hMJWlT r q R 
e f £&At)tl>X> *©«fc'5fc«J*T» Ml^tfcO* 
dTr q ADHS*a6TtiJ^-r-5o 

[0 0 4 0] -Tfeto-fe. JP3S«^e^»I7 7^F 1 gA 
DHOS-fe±*tORf (FkgADH=0— >1) (7) 
f^lTrqRe f t, h^^^DidT r qADHi 
£\ ^tl?m rqRefO, dTrqADHOtll 

[0 0 4 1] Ml^fg^rffilEffiATr q ADH3t, & 
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^^J&SSlfefATr q ADH3 s e t £©*:/MW 
ft&tfct«rf*J: iCiO, h;i/i'^OMjf77^F 1 
gT r qKEEP^S. 
[0 0 4 2] 

(1) ATr q ADH3>AT r q ADH3 s e t CDB# 
F 1 gT r qKEEP= 1 

(2) ATrqADH3<ATrqADH3set©!| 
F 1 gTrqKEEP=0 

( 1 ) F 1 g ADH= 1 (Dm 

-fe&itmx- h;^tOidTr q ADHSriitJO^tr 
5. 

dTrqADH=! ddTrqADHU- d t 
(ddTr qADHUte£f^»«#<Dh;l^»?)«gfl: 

(2) F 1 g ADH= 0 (DB# 

*© <fc 5 friftH TJfcJS 6 tl & h )V 9 WL 0 d T r 

qL I M55-e-£ff$ThJ^^I9iW>St5. 
dTrqLIM=k* (T r q R e f 0 - d T r q AD 
HO) 

0y*.fcfO . 1 (10%)) 

(a) dTrqADH>dTrqLIMO«t 
dTrqADH=i (— d dT r qADHL) • d t 

(d d T r q ADHLH^KtatlO h^tfcOttS 

(b) dTr q A D H< d T r q L I MCDBf 
dTrqADH=dTrqLIMCWt§„ dTrq 
ADH=dT r q L I M#Sj££LTtr>*l$|ll|T 1 i m 
**, -JtfflT 1 imSETaiKSoft^Kli, — j£ 
^tfThJ^SOIdT r q AD H£if D tti'>$ 
-fcr£„ 

[0 0 4 3] (1) Tl im<Tl imSETCQPt 
dTr q AD H= dTr qL I M 
(2) Tl im>Tl imSETC0P# 

* F 1 gTr q K E E P = 0 C0B# 
dTrqADH=i (- d d T r q A D H L 2 ) - dt 

(ddTr q ADHL 2 tt-fe?a £T'«']SB#© Wl^KD 

* F 1 gTr qKEEP=l ©fl# 

dTr qADH=dTr q ADH (&#) 

fc*, 03(1 M^tt9«**«l 2©*#«jflsSj£ 

[0 0 4 4] r-;ud7»^*iiE«i 5i:6i»Tit jifcft 

id^ChWfg^ITrqRe fi, hM^OidT 
rqADHt, hM^iiEtAT r q ADH3t& 

iTrqRef Sr^&Titlftf 

[0045] TrqRef=TrqRef-dTrqA 
DH- AT r q ADH 3 



(6) 
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[0 0 4 6] ±i£lsfZ£olZ, &mi&<DBi&<DmffifflW 
81TH, &.±<f>£5\ZLX h)W¥i^m$:$;s£>Z>&5 
\Z LT CDT\ ^te&ftj^co H- Jt^fg ft&I$M € 

[0 0 4 7] (* 2 <D-mm<nBM : » 1 . toj&B. 3 

[0 0 4 8] -Tfetoft, *SIOiIt(l, Ml^tfcD 
mwm&l 211, mlBBinilS^te^»g|5 1 1^6U1*S 

&mmfflmu 1 4^6.m*sn* r-;i^fg<fr*§iEtt#- 

[0 0 4 9] ^1', «±©«fc-5fc«jsfibfc**jfi©»» 

[0050] mmmQm&i%\%> 1 1 . ^e^ssc 
ffi 1 5 (Dmmz-D^Tiz, mmi,itmi<Dmffi<DMWi£ 

(Dmmz-D l^TOT#.)£^-5. 

[0 0 5 1 ] Wl^ftOSSlJMIll 2£:fc^Ttt, tt& 
fltae«a77fFlgADHi. r-Jl^J&^MlEfiA 
TrqADH3i, I6t*5CMW11HiTrqR 

dT r q ADH£3fca&TtB2rr3. 
[0 0 5 2] t&frS, HoaaE^tettfcl^^F 1 gA 
DHCD5£*>_h#DP# (Fk gADH=0-*l) CO V)V9 
fi^ffiT r q Re f hM^OIdT r qADHt 
^tl^'tlT r qReffl, dTr qADHOtLT 
AWT*. 

[0 0 5 3 ] h;Ud7fg^lEMAT r qADH3t, $> 
S^Cfe^LfelAT r q ADH3 s e t t<D±/hM 
%%it%ffZ>Z\£\zJ:K). hfrP&vm-Vn&m??? 
FlgTr q Z E R 0 £*fc-5„ 

[0 0 5 4] 

(1) AT r q ADH3>AT r q ADH3 s e t C0B# 
FlgTr qZER0 = 0 

(2) AT r q ADH3<AT r q ADH3 s e t C0B# 
FlgTr qZER0=l 

( 1) F 1 g ADH= 1 CDB# 
— ^fcfl^TMl^tfcOBdT r q ADH£igj!JI]£-fc^ 



5. 

dTr qADH= S ddTrq ADHU • d t 
(d dT r qADHUtt^fc&fcWJptf) Ml^80*£fl: 

(2) F 1 g ADH= 0 <Dm 
&<D£ot3.WiWX*3<tb*>tl% r-^&OSfMKffidT r 
qL I M$T-)l3Eft*TH;H?«0i£«*S*5. 
dTrqLIM=k* (T r q R e f 0 - d T r q AD 
HO) 

(kliO^e, l *Twab£*>i;«&^£Lfc;£gcT&0, 

flAtfO. 1 (10%)) 

(a) dTr q A D H> d T r q L I MCDB# 

d T r q ADH= S (-d dTr q ADHD • d t 
(d dT r qADHUi2te*a«»©h;u*80«3E 
ffc*TIE(Dffi) 

(b) dTr q A D H< d T r q L I MC0P# 

dT r q ADH=dTr q L I MtCffrJEEf h;l^l$ 
Dft-t?D«!l§ yyifF lgTrq ZEROAUffli&l: 
tt> dTrqADH#t*nt^J;5i;-^k*Th 

[0055] (DFlgTrqZER0 = 0CONf 
dT r q ADH=dT r qL IM 

(2) F 1 gTr qZER0 = l COB# 
dTrqADH=f (- d d T r q A D H L 2 ) -dt 

(ddTr qADHL2lJt'a$T*»H©hMgO 
«^{fc*-CjE<Dfit) 

dTr qADH<0 iZti-oft 5>> dTrqADH=Oi: 

[0056] ±mvrz£o\z, ^mmcomm<Dmmmm 
g»Tli. JW±coJ;5icLTh;i/i'Jt^fiS*i6^j;5 

miz, &&&%\m<D bfrzm^m&ftmm&mmzmfr 

[0 0 5 7] (SB 3 <D$m<DHm : «Jji« 1 , W 4 
izBLfclB 1 co*SSco^tl*5^^*MSiJI?Sgi[M-T 

[0058] -rfeto^, <&msm 

»«14H, 16 1:^31:. ^feiSSSijra 1 4 
£cotti;ftT&& h-H^JB-frlfSiEIK:— }£©lWfiBfa£ift 

tt. z.(f> b)H?fg<frMiE&w : t<Dfflmmsui<Dmizf3i~D 
tzmsizte. mmmz ^^^^mjEmtLxm^-t^ 

[0059] u±.<r>^o\zm^vtz^m<r)mm 

v>Mffi®m&&<DWimz'D^xmwTZ>. 
[oo6 0]&43. upasstetftftiai i i . h;u*«o 




(7) 



miEUi sommz-D^xit. m^vtz^KDmrnom 

ffift<D mtt- \z-o v> t co % o 
[0061] £&mm%m® 1 4 fi&t^-ni. Q&ms. 

ifCHgEl 3^?,ttiiJ^n5^1SdF r $rA^3 £ L- 
T, ^(Di'S/J^^JcD, h^jf^fctlEffiAT r q 
ADH3£f^TfflM?). 

[0 0 6 2] ATr qADH3=K— dF r 

(KttjE0£gc) 

K«^Dir> -^^eapiSG (s) xmt) 
i>xbmmx&z>„ 

[0063] ±m(»m.m-xmtbfzh)i{7f£^ffiiEmAT 

rqADH3^ & <=>^ Ctbmfehfz h Jl^f^rfitlEfM 
PIfiATr qADH3L I M <£ <9 r- 
;i/i7|&^«iEtt A T r q ADH 3 2r$iJPg-r«> 0 
[0 0 6 4] 

(1) AT r q ADH3>AT r q ADH3 L I MCDPf 
ATr qADH3=ATr q ADH3L IM 

(2) ATrqADH3<ATrqADH3LIM©H 
ATr qADH3 = ATr q ADH3 

±mi<tz£?fc. ^mmcommommmm^mx^ « 

±.<D£?\zLX bfrZm^m&MsbZkolzLX^Zco 

x\ &fcmmzM&<vmmm%iO)m&mi&i&fr<E>m%.-$- 

xL£o£?tmi>^'&mviMiz&^x. ^m.m&um 
an 4<d^x<d h)i<{7m^mmiE\zffiixQ&m8zm%i 

fzmi<nrnmmm<D^tmmz. ^g^MgcoMu 
? m^mmm m z mm. \z & < l x t> . s £<ts « 
«%sr«i3iij'r^c: twx^ztzisb, m<0'L-M<Dfa-t. m 

[0 0 6 5 ] «4 (75H)5S©ff^ : W*^ 1 , flf&g 5 

m-n^zttLx^cDmwzumi', z.z.xitmj.^ 

ftlZ-D^T<D2>.m.'<2><, 

[0 0 6 6] tftbS, nmc^-r 
<nmm&mm®7 7?WQ&&ftltmir®.tt£-3tz® 

\z Qfcmg. % mm<Dm \z mm? & & o u v )v z jg^t 

[0 0 6 7] u-t<D&?izmi&Lfz*mffimm 
(Dmmmmwvwjmz^XfStwTz, 

[o o 6 8] fccfc. jbnaisa^aigB i l, V)iz>%t<o 

2« gcjg&atggn 3. ^Atx 
*iie«i 5©«j^(rtPUT(i. mmhtzw,\(DmM<DWt 




13-0251 10 



[0 0 6 9] sejiSiMMin 4t*sn-m. Qmmm 
te&sngEi i^itajj^n^uamm^m^yy^F 1 

^fg^tilEffiAT r q ADH3 0 £*J6Tli};>J-f 5o 
[0 0 7 0] AT r q ADH3 0=K- d F r 
(KtelE 0956150 

fcfc, KcoftbOtr, -f&«&e3SW$:G (s) TSifc 

[0071] ±ie©8*ims*. &£tfimmg.mmm7 

vifY 1 gADHIll^'^T, ^tei*S$iJW^>7^^ 
F 1 gADH3onW5. 

(1) F 1 g ADH= 1 (Dm 
F 1 g ADH3 o n = 1 

(2) F 1 g ADH= 0AOAT r q ADH 3 0<AT 
r q AD H 3 o f f ©B# 

F 1 g ADH 3 o n=0 

tztzV, AT r q ADH 3 o f f Hfe <=>#> C Lfc 

[0072] ^mmmw^-yy^ifF 1 g adh3 o 

n(Cj;0> Ml^fg^lilEffiAT r q ADH 3 £*se>T 

[0 0 7 3] (1) F 1 gADH3on=l©B| 
ATrqADH3=ATrqADH30 

(2) F 1 g AD H 3 o n=0CDP# 
AT r q ADH3 = 0 

±.®Vtz£o\z, *£M<DMM(Dsfiffi®mgiWX\Z, U 
±.<V£o\zLX b)lfm^im£>$LlsbZ>£?lzVX^Z><D 

x\ mm.±>w j -i xigiz&m-t&Q&mmmmxcD 

wa!Lfe^i (DmmommtDm^tmmiz, 

<Dh)i>? m^mftft mm z ms. izm& < m& l x t . n 

^(Dm^mmr^zt^xt^fz^. mr>,^m<n^\ 

[0 0 7 4] (is ommo^m ■. mxm 1 > 6 
iztt&) ^mm<Dmm(D^mmm&m\t, m 1 izjjk-rm 
mvrzrn i (Dnmmmiz&rtzmmmwmwtm-x 

[0 0 7 5] -T&:b*>. **SgC0JgffiTH, bJlZttZK) 

mmnmi 2\$, ms \zmmy'ay>7mzfn-?£o\z, 

i22t, QfciMimmwi 2 3t, 

[0076] n&m V)iz®tvmm.w%i>\ 2 1 n. mm 

[0 0 7 7] SteHJ&irailgB 1 2 3tt, JjDS^^te^tt 



(8) 
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«5i lfrbmiiztLZtommQifc&toy^tft. b^z 

[0 0 7 8] h^ROa^JfW^Wl 2 4tt, 

[0 0 7 9] hMMMRSi 2 2tt, ^*i#h;Pi7 

[0 0 8 0] ^±(CctO> r-;i^«o**J¥S8i 2(1 
[0 0 8 1 ] -AlZ, &>±(D£5\zmtiilsfz*mM<Dl&m 

(Dmffifflwmmommz^Tmwrz. 
[0082] jqjg^^te^ttas 1 1 . Q&m&m. 

*«13. ^fciiffiflifflgB 1 4 . £J;tf h;i^fg4r*tlE 

gsi 5<oW]mzn^T\$. w&vtzm i (Dmmmmt 

<DWift\z^>i*T<D&.)&-*<2>. 

[0 0 8 3] M^e9«»*ffil 2<DW«i»MV57» 
0»*mgBl 2 1 tinm *©J:5ifeSillLfc«tO. 
h-H^ttOfcdT r q ADHOSf 6Ttti^t5„ 

[0 0 8 4] ( 1) F 1 g ADH= 1 C7)P# 
-^<fc^Th;P^i^t)*dT r q ADH 0 Srif JjnSit 

dTr qADH0 = S ddTr qADHU • d t 
(ddTr qADHUtt^^P#0hJ^gO«<t 

(2) F 1 gADH= 0CDB# 
-SIWthi^iOidTr q ADH0 £tlS4>£-tr 
^>„ 

d T r q ADH 0=$— ddTrqADHL • d t 
(ddTr QADHLU^m.mm(D(D 
fb^TIEWffl) 

_hfe©ifiWT-#a6£ dTr QADHO^t'P^Ttto 
[0 0 8 5] 

dT r q ADH0<0(7)P#. d T r q ADH 0 = 0 



if¥ 1 g ADHi, MUi'fcttiHIgfiBl 2 2A>&lt«7£ 
tlShJ^tDidTrqADHi^ibt, ttU 
@lCn t ADH^*a6TtiJ^-rSo 
[0 0 8 6] 

(1) FlgADH^OA^lCfftL^ 
Cn t ADH= C n t ADH+ 1 

(2) dTr qADH=0*OF 1 gAD=0©H 
Cn t ADH= 0 

h;U*»9*«#«5£ffil 2 4K*^Ttt. Y)Vi?ft^i 
«IE{fiAT r q ADH3 t, *5*>i;«>»!J£LfcfcAT 
rqADH3set £©;MMfS#£j£t£-f -5 
0, ^WSDi«^f77^FlgTrqKEEPS* 

[0 0 8 7] 

(1) AT r q ADH3>AT r q ADH3 s e t <Dft 
FlgTrqKEEP=l 

(2) ATr qADH3<ATr qADH3 s e t <£>B# 
FlgTrqKEEP=0 

h^i^mmum.^ 1 2 2 c&^-ai, b)U9®.v 

mmm&l 2 l frt>mJ]2tl2> hM«0idTr qA 

DHot, Qfrmmmmi 2 3 etnas niseis 

ItCntADHt, h^tS^SftftWeSBl 2 4**6 
ffi^StiS Ml^tfctJS^fc^ifF IgTrqKEE 
Pi, 3PE-&J&>£© Ml^fg^fHiT rqReft. JDii 
KS^a77^F 1 gADHi£A*tLT> ^<0<t 

[0 0 8 8] mm&^^yy if F 1 gADH©i^ 
±^'DB# (FkgADH=0-»l) <D h;i^Jg^«T r 
qRef. FJW801dTrqADHi£, ^tl-fn 
TrqRefO. d T r q ADH 0 t LT«j$t5. 

[0 0 8 9] £fc0&Cn t ADHCJSCT, 
#l»*fflT 1 imSETSSgfS. 

[0090] Tl imSET=aXTl im+b 

(a, btelEWSSfc) 

«fc -5 &i£3lT*J6 6 n -5 h )V9 WL <0 MJBgfi d T r 
q L I MT, h;W^^0*dT r q ADH0 €r©Jfg-T 
£. 

[0091] dTrqLI M=k * (TrqRe f 0 - 
dTr q ADH 0 ) 

(kttO^e. 1 £trroab£>^U&^bfc5gf&T&0, 
^JAtfO. 1 (10%)) 

(1) d T r q ADH0>dT r q L I M©B# 
dTr q ADH= d T r q ADH0 

(2) dT r q ADH0<dT r q L I MODPf 
dTr q ADH= dTr q L I M 

dTr q ADH=dT r q L I M#j£;4L-T^-£l$IWT 
1 ira^ ±B<D&lW\z£iOjRlbjzT 1 imSETHi 

[0 0 9 2] (a) Tl im<Tl imSET©(S 
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dTr q ADH=dT r q L I M 
(b) Tl im>Tl imSET©H 
* F 1 gT r qKEEP=OWB# 
dTrq7XDH=S (- d d T r q ADHL 2 ) -d 
t 

(ddTr qADHL 2\tiZn$iTWiffim<D b)lt>&<0 

*FlgTrqKEEP=lcDB?f 
dTr qADH=dTr qADH 

w ijffl £ 0-5 z. t m pjig t ts. z> o 

CO 0 9 3] 

mwiz<kta$, ^e^»?*<75 b)ii7^mmuwm^^ 

[0 0 9 4] *#M£«&CDiKft*$SiCDj§S« 
£i|£iiJg*fSt b T L £ o <D £ m±t 3 Z t ifi nltg t ts. 

[0095] ssk:, m&-t>v<D;-ixmiz&®Tz> 
Q$m%.mm-x?<n7f&mti b)i^miE^m±-r^ z tafl 



[Hi] *mMiz£%ififfifflffl%iw.<D%i<DmM<DBm 

[0 2] mmicomMmmmmmummmiz&tfzifL 

[0 3] ibjus 1 (D^MnmmcDmffimwmwiz&iiz b 

[04] ismi <n^m<»Mm<ni£mmm%iW\z&ifz>± 
&m'M »s* £ mw? % tz tb <d«s0 „ 

& s g *j « a? © «i # 5r m -r z> tz ib cd m S 0 „ 
[0 6] ^m<D^3<nmmmm<DMmum^\zii 
w%Q&&s.un&<Dmft*mn-t : btzib<DmMmo 

[0 7] *%HJtcJ;^*^$i]WgS©^4©||)5S©^ffi 

[0 8] *mn\z£%mmmfflmm<D'ms<DmM<DMm 
«>±#:*i]wcoa*ft^$^-r«gi2i 0 

[^rora] 

1 3-£&mmwiwi& 
i 4-^eiis$ijra 
1 5- h;i/?jg^*iiEgB 

1 2 1 bA>7®K)m»W.$!> 
12 2- h^ftMlffllSgB 

1 2 

12 4- H^i7^0»«^*iJ«gBo 



[01 ] 



[0 2] 



11 



1 



w-wr 



14 





(10) 
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